Interaction of tetrandrine with slowly inactivating calcium channels. Characterization of calcium channel modulation by an alkaloid of Chinese medicinal herb origin.
Tetrandrine, a bis-benzylisoquinoline alkaloid derived from the Chinese medicinal herb Stephania tetrandra, is a putative Ca2+ entry blocker whose mechanism of action is unknown. To investigate this mechanism, the effects of tetrandrine were characterized on binding of three chemical classes of Ca2+ entry blockers in cardiac sarcolemmal membrane vesicles. In the range 25-37 degrees C, tetrandrine completely blocks diltiazem binding, partially inhibits D-600 binding, and markedly stimulates nitrendipine binding, with greatest enhancement occurring at 37 degrees C. The potency of tetrandrine is increased 10-fold as temperature is raised from 25 to 37 degrees C. Scatchard analyses indicate that inhibition of diltiazem binding and stimulation of nitrendipine binding result from changes in ligand affinities while inhibition of D-600 binding is due to both an increase in KD and decrease in Bmax of aralkylamine receptors. Ligand dissociation studies reveal that tetrandrine increases D-600 off-rates, decreases nitrendipine off-rates, but has no effect on diltiazem dissociation kinetics. In addition, tetrandrine reversibly blocks inward Ca2+ currents through L-type Ca2+ channels in GH3 anterior pituitary cells. These results indicate that tetrandrine interacts directly at the benzothiazepine-binding site of the Ca2+ entry blocker receptor complex and allosterically modulates ligand binding at other receptors in this complex. These findings suggest that tetrandrine is a structurally unique natural product Ca2+ entry blocker and provide a rationale explanation for the therapeutic effectiveness of this agent.